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Art Unit: 2813 

DETAILED ACTION 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
No. 6,424,01 1 to Assaderaghi et al. in view of U.S. Patent No. 5,767,549 to Chen et al. 

Regarding claim 1, Assaderaghi discloses a SOI structure comprising: a silicon substrate 
(bottom 'Si' layer in figure 5a), a BOX layer disposed on an upper surface of the silicon 
substrate ('BOX' layer in figure 5a), and an SOI layer disposed on the upper surface of the BOX 
layer ('SOF layer in figures 5a-51); the SOI layer including active areas (all 'SOF regions in 
figures 5a-51); a STI (202) formed in the device isolation areas (figure 5a); a first gate line (left- 
most "n-gate" in figures 7b and 8b, or 3 rd gate from the left in figures 5a-51) disposed over a 
portion of the active area (source, drain, and channel regions in figures 5, 7b, 8b) and a portion of 
the STI (see figure 8b; STI surrounds active region), the active area formed along two sides of 
the gate line (active region is SOI region; see figures 5e, 7b); an insulation layer (211) disposed 
on an upper surface of the active area and an upper surface of the STI (figure 5f-5h); and an LIC 
(interconnection including plugs 212 and wiring 213 in 'SRAM cell) disposed in contact with the 
insulation layer, an upper surface of a second gate line (right-most 'n-gate' in figures 7b, 8b or 
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2 nd from the left in figures 5), and the active area, the LIC including a conductive material 
(column 6, lines 1-6, 15-20). 

Assaderaghi fails to disclose the usage of a field oxide film formed on the surface of a 
well, such that the lower portion of the well is in contact with the BOX layer, but rather discloses 
STI isolation layers. 

Chen discloses that it is advantageous for multiple-FET SOI structures to have device 
isolation regions including field oxide layers (38) formed only on the surface of a well (20), such 
that the bottom of the well is in contact with the BOX layer (14; see column 1, lines 25-67; 
column 3, lines 20-35). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the SOI structure of Assaderaghi, such that the STI structures in the device 
isolation region are replaced by field oxide layers provided in the surface of a well, wherein the 
bottom of the well contacts the BOX layer, as suggested by Chen. The rationale is as follows: A 
person having ordinary skill in the art would have been motivated to provide semiconductor well 
portions between the buried oxide layer and the field oxide layer, so that floating body effects, 
which result in lower device gain and kinks in drain current vs. gate voltage (see Chen, column 
1, lines 25-50) can be prevented, while eliminating the area penalty and fabrication complexity 
required for separate body contacts for each device by connecting all of the body portions 
through the device isolation region (Chen, 20), thus requiring only a single body contact for 
multiple devices (see Chen, column 1, lines 50-67, column 3, lines 25-40). 

Regarding claims 2 and 3, Assaderaghi discloses that the local interconnect comprises 
tungsten and/or copper (column 6, lines 1-6, 15-20). 
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3. Claims 4-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Assaderaghi et 
al. in view of Chen et al. and U.S. Patent No. 5,026,666 to Hills et al. 

Regarding claims 4 and 7, Assaderaghi discloses a semiconductor structure having at 
least two active regions ('SOI' regions in figures 5a-51) and a device isolation region ('STI' 
regions in figures 5a-51), comprising: a silicon substrate (bottom 'Si' layer in figure 5a), a BOX 
layer disposed in contact with the substrate ('BOX' layer in figure 5a), a semiconductor layer 
(SOI layers in figures 5a-51) disposed in contact with the BOX layer ('SOP layer in figures 5a- 
51); the SOI layer only having thickness in the active regions (see figures 5a-51); a STI (202) 
formed in the device isolation areas (figure 5a); a first gate line (left-most "n-gate" in figures 7b 
and 8b, or 3 rd gate from the left in figures 5a-51) disposed over a portion of the active area 
(source, drain, and channel regions in figures 5, 7b, 8b) and contacting the STI (see figure 8b; 
STI surrounds active region; hence, the gate is disposed over the STI at the 'top' and 'bottom' 
portions of the gate line in figure 8b), a second gate line (right-most 'n-gate' in figures 7b, 8b or 
2 nd from the left in figures 5) crossing over another one of the at least two active regions and in 
contact with the STI (see figures 5, 7b, 8b - each gate line crosses over a different active region 
as in figure 5, and over a STI region as in figure 8b), an insulation layer (211) disposed in 
contact with the STI and the gate lines (see figure 5b); and a conductive metal fill (212 and 213) 
disposed in contact with the insulation layer, an upper portion of the first gate line, and another 
of the active areas (see figure 5f; layer 212 contacts each active region and gate layer, and is 
enclosed by, and thus contacts the insulation layer). 
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Assaderaghi fails to disclose the usage of a field oxide film formed on the surface of a 
well, such that the lower portion of the well is in contact with the BOX layer, but rather discloses 
STI isolation layers. The gate spacer layers (conformal layers 210 disposed on the sidewall of 
the gate) can reasonably be considered to be part of the gate line or alternatively part of the 
insulation layer (since both are typically silicon oxide), thus allowing Assaderaghi to meet the 
limitation of the insulation layer contacting a lower or side portion of the first gate line. Hence, 
this limitation is considered to be met by the combination of Assaderaghi and Chen alone. For 
the sake of argument, however, Assaderaghi does not specifically teach that a gate spacer could 
be omitted, such that the insulation layer is in contact with either the side or lower portion of the 
first gate line. 

Chen discloses that it is advantageous for multiple-FET SOI structures to have device 
isolation regions including field oxide layers (38) formed only on the surface of a well (20), such 
that the bottom of the well is in contact with the BOX layer (14; see column 1, lines 25-67; 
column 3, lines 20-35). 

Hills discloses a structure including multiple MOSFETs with gate regions interconnected 
to active regions through overlying insulating layers in a manner similar to the inventions of 
Assaderaghi or Chen. Hills further discloses that gate sidewall spacers (129, 130) are purely 
optional and are used only to provide LDD source/drain structures (see column 2, lines 25-30). 
It is noted that the omission of the sidewall spacers in Hills would cause the overlying insulating 
layer (201) to directly contact the side or lower portions of the gate line (see figures 2-3). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the SOI structure of Assaderaghi, such that the STI structures in the device 
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isolation region are replaced by field oxide layers provided in the surface of a well, wherein the 
bottom of the well contacts the BOX layer, as suggested by Chen, and such that the sidewall 
spacers are omitted, as suggested by Hills. The rationale is as follows: A person having 
ordinary skill in the art would have been motivated to provide semiconductor well portions 
between the buried oxide layer and the field oxide layer, so that floating body effects, which 
result in lower device gain and kinks in drain current vs. gate voltage (see Chen, column 1, lines 
25-50) can be prevented, while eliminating the area penalty and fabrication complexity required 
for separate body contacts for each device by connecting all of the body portions through the 
device isolation region (Chen, 20), thus requiring only a single body contact for multiple devices 
(see Chen, column 1, lines 50-67, column 3, lines 25-40). A person skilled in the art would 
further have been motivated to omit the sidewall spacers, thus causing the gate side or lower 
portions to directly contact the insulating film, because gates having or lacking sidewall spacers 
are well-known and well established in the art. Since Hills further indicates that such structures 
are optional, purely based upon the desired doping profile of the source and drain regions (Hills, 
column 2, lines 25-30), it would be well within the purview of a person skilled in the art to 
alternatively retain or omit the gate sidewall spacers based on the desired source/drain doping 
profiles. 

Regarding claims 2, 3, and 8, Assaderaghi discloses that the local interconnect comprises 
tungsten and/or copper (column 6, lines 1-6, 15-20). 
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Response to Arguments 

4. Applicant's arguments filed 7/22/05 have been fully considered but they are not 
persuasive. 

The Applicant first argues that the wells in Assaderaghi are in the active region, and that 
the isolation region includes shallow trench isolation (STI) structures, but not wells. The 
Examiner agrees with this characterization of Assaderaghi, and instead has relied upon the Chen 
reference to teach the feature of a well formed in the isolation region with a field oxide layer 
disposed thereon. 

The Applicant then argues that Chen does not teach an isolation region including a well. 
The Examiner disagrees with this characterization of Chen, since the isolation region (20) 
includes a well (20; also see column 3, lines 5-67 - individual doping of region 20 is disclosed) 
and a field oxide layer (38) formed thereon. Since Chen further provides motivations to use such 
a feature rather than using a completely isolated structure (like Assaderaghi) such as decreased 
floating body effects or required body contacts, as explained supra, the Examiner maintains that 
the invention as claimed is obvious over a combination of Assaderaghi and Chen. 

The Applicant further notes that the isolation layer does not directly contact the side or 
lower portion of the gate as claimed in amended claim 4 and new claim 7. The Examiner notes 
that gate sidewall spacers are a ubiquitous feature in MOSFET transistor design and can thus be 
considered to be part of the c gate line'. Furthemore, as the sidewall spacers are commonly 
formed of a silicon oxide, and the isolation layer is formed of a silicon oxide, the sidewall spacer 
and isolation layer can be considered to be part of the same layer, as there is no clear 
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differentiation between the layers once formed. Nevertheless, the Hills (US 5,026,666) 
reference has been added to address these new limitations. 

Conclusion 

5. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer M. Dolan whose telephone number is (571) 272-1690. 
The examiner can normally be reached on Monday-Friday 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl W. Whitehead, Jr. can be reached on (571) 272-1702. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Jennifer M. Dolan J 



jmd 



Examiner 
Art Unit 2813 




